TLR2 is required for the altered transcription of p75NGF receptors in gram positive infection.
Neuroimmune interactions play a decisive role in neuronal cell survival and cell death during neuronal injury, oxidative and free radical stress. In neurons, NGF occupancy of p75 neurotrophin receptor (p75(NTR)) has been shown to promote neuronal apoptosis, while occupancy of tropomyosin receptor kinase A (TrkA) promotes survival of injured neurons. In macrophages, recent results suggest that NGF via TrkA mediates resistance to cell death through the interaction with TLR2. We have investigated the transcriptional regulation of TrkA, p75(NTR) and their ligand nerve growth factor beta (NGFbeta) upon stimulation with the TLR2 ligand Staphylococcus aureus in the spleen of C57BL/6 mice, TLR2 (-/-) and p75(NTR) (-/-) mice. S. aureus challenge (i.p.) resulted in a significant increase in NGFbeta mRNA levels in C57BL/6 (100%), TLR2 (-/-) (300%) and p75(NTR) (-/-) mice (355%). TrkA mRNA levels were upregulated only in p75(NTR) (-/-) mice (87%) whereas in TLR2 (-/-) mice they remained unchanged and even decreased in C57BL/6 mice (46%). p75(NTR) mRNA was increased in spleen of C57BL/6 mice (60%) whereas the levels in TLR2 (-/-) mice remained almost unchanged. Finally, TLR2 mRNA was upregulated by 350% in C57BL/6 mice and by 283% in p75(NTR) (-/-) mice. These data suggest that in splenocytes signaling via TLR2 is required for Gram positive infection mediated alteration of neurotrophin receptor expression as observed in an in vivo infection model with transgenic mice. This observation provides a link between Gram-positive infection and neurotrophic responses, which may be important in preserving neurons at sites of the infection.